Thermal analysis of some antihypertensive drugs, Telmisartan, Cilazapril and Terazosin HCL was achieved. Thermogravimetry, derivative thermogravimetry and differential thermal analysis were used through the work. Thermogravimetric parameters such as activation energy, frequency factor and reaction order were calculated. The results show the stability value decrease in the order Telmisartan > Cilazapril > Terazosin. This method can be used in the quality control of pharmaceutical compounds because it is simple, fast and cheap.
Introduction
Several studies have been carried out to use the thermal analysis in the investigation of cardiovascular agents [1, 2] . Thermal analysis is used to study the properties of raw material and products [3] . One of the important application of thermal analysis in pharmaceutical science is to determinate the kinetic parameters of drugs [4, 5] . In thermogravimetry (TG) the change in the mass loss at constant heat rate is plotted vs. temperature is used to study the thermal stability and the kinetic parameters of the drugs [6, 7] . TG is quantitative, comparative analytical method which can produce fast and reproducible results, and this leads to use TG in the quality control of drugs to improve the final product and for the determination of drug quality via technological parameters [8] . The identification of pharmaceutical and organic compound can be performed by differential thermal analysis (DTA) [9] . Another method can be used in the pharmaceutical industry as an analytical tool of great importance for the identification and purity testing of active drug with rapid and efficient results is differential scanning calorimetric (DSC) which is also used in the quality control of raw material in pharmaceutical products [10, 11] . In the present work, three cardiovascular compounds were investigated. Telmisartan, Cilazapril and Terazosin HCL, which belong to different groups of antihypertensive drugs, were chosen for study.
Telmisartan ( (Figure 1(c) 
Results and Discussion
The TG and DTG curves of Telmisatran TMT (Figure 2) show that the compound is thermally stable up to 262˚C, while Cilzapril CPL is stable up to 200˚C (Figure 3) and Terazosin TZC (Figure 4) up to 100˚C respectively. It can be concluded from their decomposition reaction that TZC is considered to be the least stable. It starts to decompose at lower temperature than the other two. That is, the thermal stabilities of the compounds decrease in the following order:
TMT > CZL > TZC TG of Telmisatran (TMT) (Figure 2 ) shows that it decomposed by two steps. First fast step between 262 and 493˚C with mass lose 54.171% is probably due to the thermal decomposition and elimination of biphenyl carboxlic acid and methylbenzimidazolyl groups while the second step with total mass loss 51% due to pyrolysis of the compound between 493˚C and 712˚C. The DTA curve of TMT shows an endothermic sharp peak with its maximum at 456.63˚C f followed by exothermic broad peaks at 569˚C and 610˚C due to pyrolysis of the compound. In addition to the mentioned reaction, the compound has an endothermic peak with maximum at 273˚C with no mass loss due to melting of the compound.
The thermal decomposition of Cilzapril CPL (Figure 3 ) occurs between 213˚C and 1000˚C. The mass loss of 87.506% occurs with fast process at 600˚C due to the partial elimination of substitute group from the benzene ring (COOH, CH3, CH2-O, and NH). This fast process is followed by slow process with final loss of 12% due to the pyrolysis of the compound.
The DTA curve of Cilazapril CPL shows four peaks (Figure 3) . The first peak has endothermic shoulder at 63.4˚C attributed to the partial melting and recrystallization of the compound, the second endothermic peak at 88.65˚C due to the melting of the compound, while the third endothermic peak at 411.19˚C is due to the decomposition of the compound followed by an exothermic one at 564.33˚C due to the decomposition of the compounds.
TG curves of Terazosin TZC (Figure 4) show four decomposition steps in range 160˚C -500˚C. The mass loss of 8.2% is due to the dehydration with elimination of H 2 O at 179˚C. The second peak at 206˚C with total mass loss of 32%, suggest a loss of HCl and third steps at and 16.19% mass loss at 301˚C due partial loss of subsistent from the aromatic ring (2MeO, NH 2 ). The last step (301˚C -500˚C) occurs as a slow process with a loss of % is due to the final pyrolysis of the compound.
The DTA curve (Figure 4 ) of TZC shows first endothermic peak at 163˚C is due to dehydration, the second sharp exothermic peak at 205.79˚C is due to a polymerphic transition, and it's followed by endothermic peak at 205.24˚C ascribed to thermal decomposition of the compound. Table 1 presents the data concerning the main thermal reactions of the examined compounds. Table 2 gives the corresponding DTA reactions. The melting temperatures of the examined compounds are determined by using the melting points of the compounds obtained by using DTA, and the melting point apparatus, the results are compared with the data stated in the literature (9 -11). It is clear that results of the DTA method are comparable with the literature figures, and hence can be used for melting point determination. 
Kinetics and Thermodynamic Parameters
There were many methods used for the determination of the kinetic parameters. From these, Horowitz and Metzger [12] and Coats and Redfern [13] were applied.
Horowitz and Metzger Method
For the first order kinetic process, the Horowitz-Metzger equation can be represented as follow:
where W f was the mass loss at the completion of the decomposition reaction, W was the mass loss up to temperature T, R was the gas constant, Ts was the DTGA peak temperature and
against θ would give a straight line and E * could be calculated from the slope.
Coats-Redfern Method
For the first order kinetic process, the activation energy 
Conclusion
The studied compounds are characterized by having main decomposition reaction and consisting of two or three stages. Besides stability studies, thermal analysis is of value for determining melting temperatures and water content. The use of clean techniques, the speed and the sim- plicity of the analytical methods applied to obtain the results are the reasons behind the even growing importance of thermal analysis in the quality control of active ingredients for medication.
